Existence of an adenosine 5'-triphosphate dependent proton translocase in bovine neurosecretory granule membrane.
The addition of ATP to bovine neurohypophysial secretory granules suspended in isotonic sucrose medium induces a positive polarization, delta psi, of their interior without affecting their internal pH. In KCl-containing media, ATP failed to generate large delta psi but induced a pH gradient (delta pH; interior acidic). These observations are consistent with the existence in the neurosecretory granule membrane of an ATP-dependent inward electrogenic H+ translocase (H+ pump), capable in KCl-containing media of acidifying the granule matrix by H+-Cl- cotransport. The delta psi and delta pH generated by the H+ pump, defined as the ATP-induced changes sensitive to the H+ ionophore carbonyl cyanide m-chlorophenylhydrazone (CCCP), were blocked by N,N'-dicyclohexylcarbodiimide, an inhibitor of all H+ pumps, and were insensitive to oligomycin, a mitochondrial ATPase inhibitor. In sucrose medium, measurements were complicated by a Donnan equilibrium reflecting the presence in the granule of peptide hormones and neurophysins which resulted in a CCCP-resistant resting delta pH. In KCl-containing media, the Donnan equilibrium was destroyed since the membrane is permeable to cations, but under these conditions a CCCP-resistant K+-diffusion potential was observed. The ATP-induced delta psi was also monitored by the extrinsic fluorescent probe bis(3-phenyl-5-oxoisoxazol-4-yl)pentamethine oxonol. The hypothesis of a granule H+ pump is further supported by the presence of an oligomycin-resistant ATPase in the preparation and the ultrastructural localization of such an activity on the granule membrane. The H+ pump has been found in both newly formed and aged neurosecretory granules. Its possible physiological function is discussed with reference to that of chromaffin granules, with which it has many similarities.